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(54) RADIATING ADDER 

(57) Abstract: 

FIELD: optics. SUBSTANCE: radiating adder 
has at least two radiation sources with 
radiating strips, display positioned between 
radiation sources and focusing zone and 
carrying radiation former that incorporates 
aids for radiation collimation and aid for 
radiation focusing. Centers of radiating 
strips of radiation sources are 
predominantly located in plane perpendicular 
to long sides of radiating strips. Optical 
length from output butt of each radiation 
source to focusing zone is equal to L± aU 
where aL is deviation of optical length 
amounting to not more than 10% of L. 
Radiation former incorporates one aid to 
transport radiation, as minimum, capable of 
mixing radiation of radiation sources over 
at least part of its extent. Aids for 
radiation collimation are manufactured in 
the form of means collimating radiation in 
planes parallel to short sides of radiating 



strips and located on side of radiation 
sources and means collimating radiation in 
plane parallel to long sides of radiating 
strips which is located behind aid to 
transport radiation. EFFECT: increased 
brightness and density of output power, 
decreased radiation losses, enhanced 
operational efficiency on various wave 
lengths, simplified adjustment and 
manufacturing technology, reduced overall 
dimensions and mass. 18 cl, 3 dwg 
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H306peTeHM6 OTHOCMTCH K BblCOKOflpKOCTHbIM 
M C BblCOKOM n/lOTHOCTbK) BblXOAHOM MOLJL^HOCTM 

MCTOHHMK3M MsnyMeHMfl, npeMMymecTBeHHO Ha 
ocHOBe na3epHboc fluoflOB. 

C03flaHMe MCTOMHMKOB - M3nVMa)OU4MX 
CyMMaTOpOB BblCOKOM flpKOCTM, C BblCOKOM 
nnOTHOCTbK) BbDCOAHOM MOLL\HOCTM npaKTMMeCKM 

KorepeHTHoro M3nyMeHHR, MMetoujMX cyweHHyio 
cneKTpanbHyio xapaiaepucTMKy, m c 
B03MO>KHOCTbio BBO^a M3nyMeHMfl cyMMaTopa B 
cseTosonoKHo, npetiMyu^ecTBeHHO fluaMBTpoM 

50 MKM, ABJIfleTCfl OflHOM M3 Ba>KHeMLUMX 3a£aM 

na3epHOM TexHMKM. 

H3B6CTHbl yCTpOMCTBa BblCOKOHpKOCTHbfX 

M3JiyMaiOLHMx cyMMaTopoB [WO 92/02844 A1, 
1992, G 02 B 27/00, H 01 S 3/094], [US 
005319528 A, 1994, F 21 V 7/04, 362/32], m b 
tom HMcne Ha ocHOBe xia3epHbix ahoaob. 
OrflenbHbie M3nyMajou4Me mctomhmkm TaKMX 
ycTpoMCTB HMeioT nonocKOByK) o6nacTb 
H3nyMeHMfl b ruiocKOCTM nonepeHHoro ceneHMfl, 
nepneHAMKynnpHoro k onTMMecKotf ocm 
cooTBeTCTByramero M3nyMaioinero MCTOHHMKa. 
flna BBOfla M3nyMeHMH, HanpuMep, b 

CBeTOBOflOKHO H6O6X0flMM0 nonyMMTb 

npaKTMMecKM Kpyrnoe rmTHo Ha npneMHOM 
noBepxHocTM An« CHMweHMfl noTepb n3nyneHMn. 
B MSBecTHbix yKasaHHbix ycTDOMCTBax,,a TaioKe b 
paooTe [T.Y.Fan and Antonio Sanchez, IEEE 
Journal of Quantum Electronics (1990), 
vol.26, N 2, p. 311-316] nyTeM ycTaHOBKn 
aHaMopcfjOTHbix, KonnnMnpyiomMX m 

4x3KycnpyK)mnx cpeflCTB nonynaraT npaKTMMeCKM 
noriHyio 3acBeTKy npneMHOM noBepXHOCTM npM 
HanuMMH o6oco6neHHbfx, He nepeKpbiBarau^Mxca 
o6nacTeM pacnpocrpaHeHMH nynefi ot Ka>KAoro 
HCTOHHMKa b npneMHOM yrne ot c^oKycupyiou^ero 

CDeflCTBa B 30Hy (t>OKyCMpOBKM, B KOTODOM 

noMeu^eHa npneMHaw noBepxHOCTb. 

H3BecTHbiw MS/iynaiou^MH cyMMaTop, b 
cooTBeTCTBMH c [US 005463534 A, 1995, F 04 V 
7/04, 362/32] , BiouoMaeT no KpaMHeM Mepe flBa 
H3JiyMaK)U4MX MCTOMHMKa C paBHOM nonocKOBOtf 

reoM6TpneM nsnyMarau^Mx o6nacTefi. 
M3nyHaKDU^ne nonocKM BbixoflHbix TopupB b 
ceneHHflx, nepneHAMKynapHbix onTMMecKMM ochm 

M3/1VMaK)U4MX MCTOMHMKOB, MMeiOT flflMHHbie M 

KopoTKne pa3Mepbi nepneHflMKynnpHo 
pacnono>KeHHbix ctodoh. OnTMMecKaa Ann Ha 
nyTM Ms/iyneHMfl ot BbixoAHoro Topqa oflHoro M3 

H3nyHaK)Ll|MX MCTOMHMKOB AO 30Hbl 4>OKyCMpOBKH 

[cm., HanpuMep, 06u\uft Kypc <fcM3MKM, tom 3, 
T.C. JlaHAc6epr. "OnTMKa", roc.M3fl. 
TexHM KO-TeopeTMHecKOM riHTepaTypbi, MocKBa, 
1952 r., c. 84], OTHHHHa ot coot BeTCT b y lou^e m 
onTMHecKOM fl/inHbi nyTH M3nyMeHnn ot 
BbixoflHoro Topu,a Apyroro MsnyMaioujero 

MCTOMHMKa AO TOM We 30Hbl (fcOKyCMDOBKM B 

M3BecTHOM ycTpoMCTBe [US 005463534 A, 1995, 
F 04 V 7/04, 362/32] . 

OTo6pa>Kaioinee cpeACTBO M3nyMaioLnero 
cyMMaTopa noMemeHO Me>KAy M3nyMaK>mMMM 

MCTOHHMKaMH M 30HOM 4>OKyCMpOBKM M COflepWMT 
CpeACTBO Cf)OpMHpOBaHMfl M3nVMeHMfl, 

B ten tona K)LL|ee cpeACTBa KonnMMMDOBaHMfl 
M3nyHeHnn b nepneHAMKynapHbix nnocKOCTax, 
napannenbHbix cTopOHaM M3nyHawmeM nonocKM, 
a TaioKe cpeACTBO qboKycMDOBKM b 30Hy 
4>OKycnpoBKM, b KOTopyio noMemena npneMHaa 
noBepxHOCTb. 

B TaKOM M3nyHaK3U4eM cyMMaTope An* 
nonyMeHMfl Tpe6yeMOM sacBeTKn npiieMHOM 
nosepxHOCTM wcnonb30BaHbJ b OTo6pa>Ka»ou4eM 
cpeACTBe u^inHHAPHMecKwe TenecKonu, cpeACTBa 
KonnuMMpoaaHUH m c(x)KycMpoBaHMn. CpeACTBO 



4x3KycnpoBaHHfl Bbl6paHO c npaKTtmecKM 
paBHbfMH 4>OKanbHbtMii AnnHaMH no x- m y-oc»M. 
ABTopaMM [US 005463534A, 1995, F 04 V 7/04, 
362/32] oco6o OTMeneHO, hto b o6nacTM 
npneMHoro yrna Me>KAy cdbactbom 

5 CjXDKyCMpOBaHMfl M 30HOM (JXDKyCMpOBKVI 

(npueMHoft nnou^aAKow) nyn ot Ka^qoro 
Manynatomero HCTOMHHKa 3aHMMaeT 

o6oco6neHHoe npocTpancTBO, He 

pacnpocTpaHjmcb b CMe?KHbix nynax. no 
10 cneKTpanbHbiM napaMeTpaM n no AnnHaM bo/ih 
pesynbTMpyiou^MM nyMOK coAepwuT Becb 
pa36poc, xapaiaepHbi^ nr\n oTAenbHbix 

MCTOMHMKOB M3/iyMeHMfl. 11 pM 3 TOM C03AatOTCfl 

TpyAHocTM, ocooeHHO b cnyMae na3epHbtx 
Amoaob, nonyMeHM« npM mmhmmvmb 
15 Mcnorib3yeMbix MCXOAHbix M3nyMaiou4MX 

MCTOMHMKOB M3KCMMyMa BblXOflHOM flpKOCTM, MTO 

Hauoonee aKTya/ibHO npM BBeAeHMM M3nyneHMa b 
onTMMecKoe cseTosonoKHo. 

B ocHOBy M3o6peTeHMn nonoweHa 3aAaMa 
C03AaHMfl M3nyMaiou4ero cyMMaTopa co 
20 3HaMMTenbHO yBenMMeHHOM npKocTbio, 

nnOTHOCTbK) BWXOAHOM MOLl^HOCTM, yBeilMHeHHWM 

K034x£HLiMeHTOM BBOfla npn BBeAeHMM 

M3nyM6HMfl B OnTMMeCKOB BOJIOKHO, AHaMeTDOM B 
50 MKM, C yMOHbUJeHHblM MMC/IOM MCTOMHMKOB 

M3nyMeHMfl, yMeHbuieHHbiMM noTepnMM 
25 M3nyMeHMfl Ha onTMMecKOM nyTM m npM 

OCBeU^eHMM npMeMHOM nOBepXHOCTM m/mjim 

MacTMMHo OTpa)KaK>u^ero cpeACTBa, c 
B03MO)KHOCTbK) caMOHacTpoMKM cyMMaTopa, 
yBenMMeHHOM acfxt^eKTM b Hocrbio ero paooTbi Ha 

30 pa3Hbix AriMHax bohh, ynpomeHHOM kxjtmdobkom, 
TexHonomeM M3roTOBneHMn, yMeHbujeHHbiMM 
ra6apMTaMM m BecoM, a TaioKe npM o6ecneMeHMM 
yAoocTBa peanM3aqMM. 

B COOTB6TCTBMM c M3o6peTeHMeM B nepBOM 
BapMaHTe nocTaBneHHan 3aAana peiuaeTcn tom, 

35 mto B MsnyMaiou^eM cyMMaTope, BK/iioMaioineM no 
KpaMHeM Mepe ABa M3nyMatou^MX mctomhmk3 c 
M3nyMaK)u^MMM nonocKaMM, m Metou^M m m 
np«MoyronbHoe ceMeHMe, OTo6pa>Kaiou4ee 
cpeACTBO, noMeu4eHHoe Me>KAy M3/iyMa^ou4M mm 

MCTOMHMK3MM M 30HO^ C^OKyCMpOBKM M 

40 coAepjKau^ee cpeACTBO cjDOpMMDOBaHMfl 
M3nyMeHM«, BKJiKwaioinee cpeACTBa 
KonnMMMpoBaHM« M3nyMeHM« b 
nepneHAMKynnpHbix nnocKOCT^x, napannenbHbix 
CTopOHaM M3nyMaK)U4MX nonocoK, m cpeACTBO 

Cj30KyCMDOBKM M3nyMeHMfl, npMMeM L^eHTpbl 

45 M3nyMatou|MX nonocoK M3nyMaK>u^MX mctomhmkob 
npeMMymecTBeHHO pacnono>KeHbi b nnocKocTM, 
nepneHAMKyriflpHOM A^MHHbiM CTopOHaM 
M3nyMa»omMx nonocoK, a onTMMecKan ArtMHa ot 
BbixoAHoro Topu,a Ka>Kfloro M3 M3nyMa»oinMX 

5Q MCTOMHMKOB AO SOHbl CfX>KyCMDOBKM paBHa (L± aL 
), TAe aL - OTKJIOHeHMe OnTMMeCKOM AJlMHbl, 

cocTaBnflwu^ee He 6onee 10% ot L, npM stom b 

CpeACTBO C^OpMMDOBaHMfl AOnonHMTe/lbHO 

BBeAeHO no KpaMHeM Mepe oaho cpeACTBO 
nepeHoca M3nyM6HMn, o6naAaiou^ee no KpaMHeM 
55 Mepe Ha MacTM cBoen npoT«>KeHHocTM 

B03MO>KHOCTbK3 CMeUJMBaHMfl M3nyM6HMM OT 

M3nyMatou4MX mctomhmkob, a cpeACTBa 
KonnMMMpoBaHMfl M3nyMeHMfi BbinonHeHbi B BMAe 

CpeACTB, KOJinMMMpyKJU^MX M3nyMeHMfl B 

nnocKOCTflx, napannenbHbix kopotkmm CTopOHaM 
cooTBeTCTByiou^MX M3nyMa*oinMX nonocoK, m 
pa3Meu^eHHbix co CTopoHbi M3nyMaiou^MX 

MCTOMHMKOB AT1« KaJKAOTO M3 HMX, M CpeACTBa, 

KonnMMMpyraLnero MsnyMeHMe b nnocKocTM," 
napannenbHOM AnnHHbiM CTopOHaM nonocoK, m 
noMeuieHHoro nocne cpeACTBa nepeHoca. 

npM 3tom b TaraM M3nyMaiomeM cyMMaTope 
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b HeKOTOpbix cnynanx mctomhmkm wanyMeHun 
MoryT 6biTb BbinonHeHbi KaK b BMfle nonocKOBboc 
na3epHbix ahoaob, Tax m b bmao nonocKOBboc 
cynepriK)MMHecqeHTHb4x ahoaob. 

Or/iMHueM npeAnoKeHHbix M3nyMaK>mMx 
cyMMaTopoB ABriflHDTCjq cymecTBeHHbie npn3HaKH 
KOHCTpyKqun: cucieivia M3nyMaioinMX mctomhmkob 

(B MaCTHOCTM, Ha3epHbIX AHOflOB), L^eHTpbl 

M3nyMaK)ii^nx nonocoK KOTopbix pacnonoweHbi 
npenMymecTBeHHO b oahom nnocKOCTM, 
nepneHflMKynnpHoPi AnnHHbiM CTopoHaM 
M3nyMaK)innx nonocox m npeMMymecTBeHHO 
npoxoflynneM Mepea onTunecKyto ocb cyMMaTopa 
(noA onTMHecKOM ocbio cyMMaTopa noHUMafOT 
onTMMecKyra ocb, coBnaAaramyK) c onTvmecKOM 
ocbK> cpeflCTBa qboKycMDOBKM); cpeACTBO 
4x>pMnpoBaHMfl C npOCTpaHCTBeHHO 
paaHeceHHbiMM cpeflCTBaMU, KonnMMMpyjomnMn 
no pa3HbiM rmocKOCTflM, napannenbHbiM 
CTopoHaM nonocoK, c noMeujeHHbiM Me>Kfly humm 
cpeACTBOM nepeHOca; a TaiOKe Bbi6op 
onTMMecKOM AnnHbi ot BbixoAHoro Topi^a Ka>KAoro 
M3nyHaiomero MCTOHHUKa ao 30Hbi qboKycMpoBKM, 

paBHOM (L± AL). B COOTBeTCTBMM C BUflOM 

nsnyMaioLMero ucTOMHMKa. Bee yKa3aHHoe b 
coBOKynHocTM onpeAenneT oco6eHHOCTM 
4)yHKL(H0HMpoBaHHf? m nonynaeMbie BbixoAHbie 
xapaKTepMCTMKM M3nyHaK)ii4ero cyMMaTopa - 

BblCOKMe flpKOCTb, nnOTHOCTb BblXOAHOM 

moiahoctm npn yMeHbtueHHOM KonnnecTBe 

M3JiyHaK>LHV1X MCTOHHMKOB, npM paBHOMepHOM 

3acBBTK6 npueMHoft noBepXHocTn, noMemeHHOM 

B 30Hy <|X)KyCMpOBKM, T.e. nonyMGHMH flpKOCTM 

n^THa b Ljempe, npaKTMHecKM paBHOM era 
«Pkoctm no KpaflM npneMHOvi noBepxHOCTM, 
ynpomeHMM TexHonornn, joctmdobkm, 
yMeHbuieHMM noTepb n3nyMeHMR 

B oahom cnywae nocTaBneHHan 3aAana 
peiuaeTCfl TeM, hto ai« pa3nnHHbix M3nyHahou^Mx 

MCTOHHMKOB OTKJlOHeHMe OnTMHeCKOtf flflUHbl aL 

Bbi6paHO cocTaBnfltoLmiM 2 - 8% ot L, neM 
AOCTviraeTcn noBbiiueHne hpkoctm m nnoTHOCTM 

BblXOAHOtf MOU^HOCTH. 

B ApyroM cnywae nocTaBneHHaa 3aAana 
peaiaeTCfl TeM, hto aha Ka>KAoro 113 no KpafiHeM 
Mepe flByx na3epHbix ahoaob, cmmmstpuhho 
pacnono>KeHHbix OTHOCMTenbHo onTMMecKOM ocu 
cyMMaTopa, OTKnoHeHne onTMMecKofi AnnHbi aL 
Bbi6paH0 yAOBneTBopfltou^MM ycnoBMK) 
KorepeHTHOCTM, a MMeHHO aL^tc ^ 2 /8-8X., tab X * 
AnnHa BonHbi H3nyHeHM«, bX - OTKnoHeHMe 
AnnHbi BonHbi M3nyHeHM5i [cm., HanpMMep, 
KonoMMML4eB. "MHTepqbepoMeTpbi", M3A. 
"MaLUMHOCTpoeHne". JleHMHipaACKoe OTAeneHMe, 
1979 n, c. 85] . (Ipn stom TaiOKe AOCTnraeTC« 
noBbiLueHne npKocTM m nnoTHOCTM BbixoAHOM 

MOIAHOCTM. 

ripn npoBeAeHMM 3KcnepMMeHTanbHbix 
nccneAOBaHMM npeAno>KeHHoro M3nynaK)mero 
cyMMaTopa c na3epHbiMM flMOflaMn npn 

Bbl6paHHblX OTKnOHeHMM OnTMHeCKOM ATlUHbl aL 

m OTKnoHeHMM A/inHbi BonHbi 8X 6bino nonyseHO 
cy>KeHne AnarpaMMbi HanpaBneHHocTH, t. e. 
yBenvmeH KoactjqbumieHT BBOAa b 
CBeTOBonoKOHHyK) «nny AnaweTpOM b 50 mkm c 
paBHOM MomHOCTbK) no sceMy A^aMeTpy 

CB6T0 BOflOKHa . 

B COOTBeTCTBUM C M306peTeHM6M BO BTODOM 

BapnaHTe nocTasneHHaj? 3aAana petuaeTca tsm, 
mto B M3nyMaioii4eM cyMMaTope, BKntonaiomeM no 
KpaMHefi Mepe Asa M3JiyMaK)U4MX ncTOHHMKa c 
M3nyMa»oinnMM nonocxaMM, MMewmnMM 
npnMoyronbHoe ceneHne, oTo6pa)KaioLL(ee 
cpeACTBO, noMemeHHoe Me>KAy M3nyMa»oiHMMH 
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MCTOMHMKaMU M 30HO£l CfXJKyCMpOBKM H 

coAep>Kainee cpeACTBO qbopMMpoBaHnfl 
M3/iyMeHMfl, BKnjoHaKDLi^ee cpeACTBa 
KonnMMnpoBaHnq nsnyMeHMfl b 
nepneHAMKyn^pHbix nnocKOCTHX, napannenbHbix 
CTopoHaM M3/iyMaioLi^MX nonocoK, m cdbactbo 
4>oKycMpoBKM nsnyMeHMfl, npuMeM M3JiyMaK5inne 
hctomhmkm BbinonHeHbi b bma© na3epHbix 
Amoaob, t^eHTpbi M3nyMa»oiAMX nonocoK KOTopbix 
npenMyu^ecTBeHHo pacnono)KeHbi b nnocKOCTM, 
nepneHAMKynnpHOM AnnHHbiM CTopoHaM 
MSJiyMaroiAHX nonocoK, a onTWHecKa* AnnHa ot 
BbixoAHoro Topqa Ka^Aoro us na3epHbtx ahoaob 
AO 30Hbi <Jx5KycMpoBKM paBHa (L± aL), tab aL - 
OTKfiOHeHMe onTWMecKOM ADMHbi, npuneM pj\n 
Ka^Aoro M3 no KpaPiHefi Mepe nsyx na3epHbix 

AMOAOB, paCnonO>KeHHblX CUMMeTpHMHO 

OTHocnTenbHO onTMMecKOM ocu cyMMaTopa, 
OTKnoHeHne onTunecKOM ajihhw aL Bbi6paHo 
yAOBneTBop«K)iAMM ycnoBMK) KorepeHTHOCTM, a 
MMeHHO aL<tt?i 2 /8.8X., rAe X - A^MHa BonHbi 
MsnyMeHUfl, dX - OTKnoHeHne a^hhw BonHbi 
M3nyMeHHfl, a ana ocTanbHbix Jia3epHbix ahoaob 
OTKnoHeHne onTunecKOM a/imhw aL npwHjrro 
cocTaBnflKJLmiM He 6onee 10% ot L, npn stom b 
cpeACTBO <fx>pMHpoBaHMq AononHMTenbHo 
BBeAeHo no KpatfHefi Mepe oaho cpeACTBO 
nepeHoca MsnyneHMfl, o6naAaKDinee no KpaMHeM 
Mepe Ha MacTM cbobm npoT«>KeHHOCTM 

B03MO>KHOCTbIO CMeLUMBaHMfl M3nyHeHMM OT 

na3epnbix ahoaob, a cpeACTBa KonnnMnpoBaHUfl 
M3nyneHH^ BbinonHeHbi b BkiAe cpeflCTB, 
KonnMMnpyKDi^HX M3nyHeHMfl b nnocKOCTHX, 
napannenbHbix kodotkum CTopoHaM 

cooTBeTCTByiomMX M3nyHaioaiMx nonocoK, m 
pa3MetneHHbix co CTopoHbi na3epHbix ahoaob 
Ann xawAoro H3 hmx, m cpeACTBa, 
KonnwMkipyioLnero M3nyneHne b nnocKOCTH, 
napannenbHOM A^MHHbiM CTopoHaM n3nyMa»OLAMX 
nonocoK, m noMemeHHoro nocne cpeACTBa 
nepeHoca, a b 30He c^oxyckipoBicvi pa3MemeHO 
nacTMHHO OTpawaromee cpeACTBO. 

OTnuMneM npeAno>KeHHoro BToporo 
BapwaHTa nsnynajou^ero cyMMaTopa HapnAy c 

CymeCTBeHHblMH npM3HaKaMM KOHCTpyKI4MM 

nepBoro BapnaHTa M3nyMaioiAero cyMMaTopa 
nsnfiioTCfl: Bbi6op n3nyMaK5iAnx mctohhmkob - 
na3epHbix amoaob; BennnnH OTtcnoHeHkin 

OnTMMeCKOM AHMHbl aL M OTKnOHeHHfl AnMHbl 

BonHbi bX, KOTopbie xoth 6bi Ann AByx na3epHbix 
Amoaob yAOBneTBopniOT ycnoBMK) 
KorepeHTHOCTM; BBefleHne MacTMMHO 

OTpa>KaK)Lnero cpeACTBa. nonyneHo 

cymecTBeHHoe ynyniiieHMe xapaxTepMCTMK 
CMMMeTpMMHo pacnono>KeHHbix M3nynaTeneM 
BcneACTBMe mx BnMflHMfl Apyr Ha APyra, mto b 
coBOKynHocTM c npeAno>KeHHbiM cpeACTBOM 

CjXDpMMDOBaHMfl npMBOAMT K C3MOHaCTpOMKG BC6M 

coBOKynHocTM na3epHbix amoaob. 3to 
onpeAenMno cneAytoi^Me oco6eHHocTM 
qbyHKL^MOHMposaHMfl m nonyqaeMbie BbixoAHbie 
xapaKTepMCTMKM M3nynaiOL4MX cyMMaTopoB - 
nonyneH MHTerpanbHbiM nyMOK M3nyneHMfl 
noBbiiueHHOM cneiapanbHOM apkoctm, c 
cyweHHOM AnarpaMMOM HanpaBneHHOCTM, c 

nOBblLUeHHOM SHepreTMHeCKOM npKOCTbKD M 

BcneACTBMe 3Toro c yBenMMeHHbiM 
KoaqbqbMi^MeHTOM BBOAa b CBeToeonoKOHHyio 
MM/iy A^aMeTDOM 50 mkm. 

B AaHHOM yCTDOMCTBe, MMeHHO B CpeACTBO 

nepeHoca, b nnocKOCTM, nepneHAMKynjipHOM 
AHMHHbiM CTopoHaM M3nyMaK>inMX nonocoK, 

nDOMCXOAMT CBGAeHMe MaCTMMHO 

KonnMMMpoBaHHbix OTAenbHbix KorepeHTHbix 
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nynefi ot KawAoro MCTOMHMKa b nnoTHO 
ynaKoeaHHbivi, c 3aAaHHbiM, no KpaviHeM Mepe 
MacTMMHbiM cweiijeHneM coceAHnx nyneM, no 
KpatiHeft Mepe Ha nacrrn nyin b cpeflCTBe 
nepeHoca, b MHTerpanbHbiM nyMOK n3nyM6HnjR. 
riocne cpeACTBa nepeHoca MHTerpanbHbiM nyMOK 
CKonnuMMpOBaH b nepneHAMKynapHoii 
nnocKOCTM. rionysaeMbtM b npeAnoweHHOM hsmm 
opurviHanbHOM KOHCTpyia^vi MHTerpanbHbifi nyMOK 
c BecbMa BbicoKOM CTeneHbKD npn6nn>«eHMn 
mo>kho paccMaTpM BaTb KaK eflMHMMHbtM nyn. 
KpoMe Toro, BBefleHMe h3ctmmho OTpawaioLnero 
cpeACTBa Tatotce BnnneT Ha paBHOMepHOCTb 
pacnpefleneHkm 3HepreTH4ecKofi npKocTn no 
BceMy cyoKeHHOMy ceMeHMio MHTerpanbHoro 
nyMKa M3nyMeHM«. Mmchho npeAnoweHHbie 
HeoMes m AHbie n HOBbie cymecTBeHHbie npn3HaKM 
m 3nyMatoLL\n x cyMMaTopoB npuBenn k 
3HaMMTe/ibHOMy yBennseHMto flpKOCTM, 
KOHL4eHTpai4MM nyna b qeHTpe 30Hw cpoKycupoBKM 
m k ManoMy CHMJKeHura sHepreTMMecKOM hpkoctm 
Ha nepn0epnn pe3ynbTnpyK>mero n«THa. 

B COOTBeTCTBHM c M3o6pBTeHHeM b TpeTbeM 

BapnaHTe nocTaBneHHan aaAana pewaeTcn tgm, 
mto b M3nyHaiouneM cyMMaTope, BKnronaiomeM 

M3fiyHaK)LJ4Me HCTOMHMKM C M3nyMaK)U4MMM 

nonocKaMM, mmbkxhmmm npaMoyro/ibHoe 
ceneHne, oTo6pawaK)mee cpeACTBO, 

noMeiAeHHoe Me>KAy M3nynaiomMMM 

MCTOHHMKaMM M 30HOM qbOKyCMDOBKM H 

coAepwamee cpeACTBO qbopMMpoBaHMfl 
M3nyMeHM«, BKntOMaioujee cpeACTBa 
KonnnMUpOBaHna M3nyMeHna b 
nepneHAHKynnpHbix nnocKOCTflx, napannenbHbix 
cTopoHaM M3xiyHaK)U4Mx nonocoK, m cpeACTBO 
cfjOKycMpOBKM M3nyHeHMH, npuneM M3nyHa»omMe 

MCTOMHMKM BbinOHHeHbl B BUfle na3epHblX AHOAOB 

m pa3MemeHbi TaxMM o6pa30M, mto ijempbi 
M3nyHatOL^nx nonocoK no xpaMHefi Mepe AByx 
na3epHbix ahoaob, npenMymecTBeHHO 
pacnono>KeHbi b nnocKOCTM, nepneHAMKynapHOM 
nnocKOCTM, b kotodom pacnonoweHbi 
npenMyu^ecTBeHHO qeHTpbi M3nynaratnMX 
nonocoK Apyrvix, no KpaPiHeM 
na3epHbix awoaob, npuneM 
nnocKOCTn nepneHAMKynapHbi 
CToponaM M3nyMaK)L^HX 
cooTBeTCTByKJL^Mx na3epHbix 
OTo6pa)KaK)ineM cpeACTBe 
bbbabho BTopoe CpeACTBO 



Mepe AByx 
yKa3aHHbie 

AnMHHbIM 

nonocoK 

flMOflOB, B 

AononHMTenbHo 

QbOpMMpOBaHMq, 



Ka>Kfloe M3 KOTopbix coeAHHeHO c 
cooTBeTCTByioLUMMn no KpafiHBM Mepe C AByMH 
na3epHbiMM AHOAaMM, b Ka^oe cpeACTBO 
c^pMwpoBaHUfl AononHMTenbHo BBeAeHO, no 
KpaMHeM Mepe . oaho cpeACTBO t nepeHoca 
M3nyMeHMfl, o6naAaK>mee, no KpaMHefi Mepe Ha 

HaCTM CBOeM npOTJOKeHHOCTM, B03M0>KH0CTbK) 

cMeujMBaHMfl n3nyHeHHH, a cpeACTBa 

KOWlWMHDOBaHMfl M3nyMeHMfl B 

nepneHAMKynwpHbix nnocKOCTax BbinonHeHbi b 
BMAe cpeACTB, KonnMMMpyiomMX M3nyneHM« b 
nnocKocTnx, napannenbHbix kopotkmm CTopoHaM 
cooTBeTCTByfoinnx M3nyHaratnnx nonocoK, . m 
pa3MemeHHbix co CTopoHbt na3epHbix ahoaob 
A/ifl Ka^Aoro M3 hmx, m cpeACTBa, 
KonnnMnpyK)U4ero M3nyM6Hne b nnocKOCTM, 
napannenbHOM AJinHHbiM CTopoHaM M3nyMaK5ii^MX 
nonocoK, noMemeHHoro nocne cpeACTBa 
nepeHoca, nptmeM cooTBeTCTByioiMHe 
onTMHecKHe ocm cpeACTB <tx>pMnpoBaHMn 
nepneHAMKyn«pHbi, nocne cpeACTB 
qbopMnpoBaHwn Ha nepeceHeHnn nx onTMMecioix 
ocefl m ao cpeACTBa qboKycvipoBKM 
AononHMTenbHo BBefleH nonflpusaTop c 
B03M0)KH0CTbK) nponycKaHH* KonnkiMnpoBaHHoro 
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M3/iyMeHMfl ot oAHoro qbopMMpyioinero cpeACTBa 
m nonHoro BHyTpeHHero oTpajKeHun 
KonnMMMpoBaHHoro M3nyMeHnn ot Apyroro 
4>opMnpyK)Lqero cpeACTBa An« nonyMenun 
pe3ynbTMpyK)inero cyMMapHoro M3/iyMeHV«i, a b 

30H6 qbOKyCVIDOBKM pa3Mei^eHO MaCTMMHO 

OTpa>KaK)u^ee cpeACTBO, npn 3tom onTHMecKan 
AnnHa ot BbixoAHoro Topi^a Ka>Kfloro us 
na3epHbix ahoaob ao 30Hbi qboKycupoBKvi paBHa 
(L±aL), rAe aL - OTKnoHeHne onTMMecKOM a^hhw, 
npuMeM ah« KaJKAoro M3 no KpafiHew Mepe AByx 
na3epHbix ahoaob, pacnonoKeHHbix 

CHMMeTpUHHO OTHOCMTe/lbHO OflTHMeCKOM OCH 

cyMMaTopa, OTKnoHeHne onTunecKOM A^UHbi aL 
Bbi6paHO yAOBneTBopflK)U4MM ycnoBnio 
KorepeHTHOCTM, a mmchho aL<7c X 2 /8.5X, rAe X - 
A^HHa BonHbi M3nyHeHMH p - OTKnoHeHne 

AriMHbi BonHbi M3nyMeHnn p a nnn ocTanbHbix 
na3epHbix ahoaob oTKnoHeHne onTHMecKOM 
AnnHbi aL npuH^To cocTaBnntou^MM He 6onee 
10% ot L. 

OTnuMneM npeAno)KeHHoro TpeTbero 
BapwaHTa M3nyna»oinero cyMMaTopa Hap«Ay c 

CymeCTBeHHbIMM npM3HaKaMM KOHCTpyKl^HH 

BToporo BapnaHTa M3nyMa»oinero cyMMaTopa 
nBnneTcn to, hto onpeAeneHHO noAo6paHHbie 
na3epHbie AHOAbi pacnonaratOT co CTporotf 
opueHTaMMeii mx onTMMecioix oceii no 
OTHOtueHMjo Apyr k Apyry m ko BceM oneMeHTaM b 
K3)kaom noACMCTeMe. riosTOMy BbixoA«iMMii 
cKonnnMnpoBaHHbiM nyMOK M3 Ka^AOM 
noACMCTeMbi o6naAaeT BbicoKovi CTeneHbto 
nonnpn3aL4MM. Ka^Aan noACHcreMa CTporo 
opueHTupoBaHa OAHa othocm Ten b ho APyroM. 
Ecnn ao 30Hbi qboKycupoBKM Ha nepeceMeHnn 
onTMHecKnx ocetf cpeACTB qbopMMpoBaHMfl 
ycTaHOBMTb non«pn3aTop, to npon30MAeT 
BbicoKoaqbqbeKTMBHoe, c ManbiMM noTepnMM 
o6"beAHHeHne AByx nyHKOB. B pesynbTaTe 
qpKOCTb yBenuMMTCfl npaKTMMecKM BABoe. 

ripn h eco6n k>a© hum xota 6bi OAHoro M3 
3a»BneHHbix npn3HaKOB M3o6peTeHMjq CTeneHb 
non«pn3ai4MM Ka^KAoro pesynbTupyroi^ero nyHKa, 
BbixoA«Luero M3 cooTBeTCTByrau^ero cpeACTBa 

4)OpMMpOBaHM«, 3HaHMTenbHO CHkDKaeTCfl M 

ncnonb30BaHne non«pn3aTopa CTaHOBMTcn 

He3<j3<t)eKTM BHbIM, 

flocTaBneHHafl 3aAana ati« Tpex BapnaHTOB 
peiuaeTCfl Ta»oKe TeM, mto cpeACTBO nepeHoca 
cqbopMwpoBaHo co CTeneHbto CMeuieHMfl, 
Bbi6paHHOM b Anana30He 10 - 40%, mto npuBOAMT 

K nOBblLUeHMK) «pKOCTM M nnOTHOCTH BblXOflHOM 
MOLL^HOCTM. 

flpn Bbi6paHHpM CTeneHM CMeuieHMfl (10 - 
40%) b cpeACTBe nepeHoca nyMH mctohhukob b 
3HaHMTenbHOM CTeneHM nepeKpbiBatoTCR b 
npneMHOM yme nocne c^oKycupyrau^ero 
cpeACTBa m nonHocTbto nepeKpbiBatOTcn b6/im3h 
30Hbi <fcoKycnpoBKM. 3oHa qboKycupoBKM 
ocBeuneHa nonHOCTbK) Ka>KAbiM nynoM 
ncTOHHMKa, hto no3BO/ifleT nonyMMTb 
npaKTMMecKM paBHOMepHyio ee ocBeuteHHOCTb, a 
cneAOBaTenbHo, m h3ctmmho OTpamaK>mero 
cpeACTBa, noMemeHHoro b Hew, b cootb6tctbhh 

CO BTOpbiM H TpeTbMM BapMBHTaMM. 

TaioKe nocTaBneHHaw 3aAana a^h Tpex 
BapwaHTOB peujaeTCJ? TaioKe TeM, hto yKa3aHHoe 
cpeACTBO nepeHoca mo>kbt 6biTb BbinonHeHO c 
33AaHHbiM M3M6HeHneM CTeneHM cMeiueHMfl, no 
KpaMHeM Mepe b nnocKOCTM, nepneHAMKynnpHOM 
AnMHHbiM CTopoHaM M3nyHatoii^MX nonocoK, m no 
KpaMHBM Mepe b oahom HanpaBneHMM. ripM 3tom 
b oahom M3 cnynaee a^« Tpex BapnaHTOB 
cpeACTBO nepeHoca mokot 6biTb ccJxjpMMpoBaHo 



o 

o> 
o 
m 

CD 



-6- 



ro 

Oi 

o 

CD 

it, 

6 



C 3aflaHHblM M3MeHeHHeM K03<txflMl4MeHTa 

npenoMneHUfl. 3flecb co3fiaeTc« B03M0>KH0CTb 
CHVDKeHHfl noTepb M3nyHeHMfl Ha onTvmecKOM 
nyTvi m npM oceeineHMM npneMHOM noBepxHocTM 
n/nnn MacTMMHO OTpajKaiou^ero cpeflCTBa, a 
Tajone ynpoLueHMn kdctmdobkm. 

KpoMe Toro, BBeAeHMe npeAJioaceHHoro 
cpeflCTBa nepeHoca no3Bonnno CHH3MTb 
TpeGoBaHMH k tocTupoBKe OTAenbHboc 
ManyMaTeneM, mto npwBe/io k ynpou^eHHK) 
TexHonoruM n3roTOB/ieHn« M3Aennn. ripn 
BBeAeHnn npeAno)KeHHoro cpeflCTBa nepeHoca 
cyMMaTop nonyMeH KOMnaKTHbiM, yMBHbUjeHbi 
ero ra6apMTbi. Ilpn stom ero ocHOBHbie 

XapaKTepHCTMKM - flpKOCTb M n/IOTHOCTb 
BblXOflHOM MOLU.HOCTM yBennMeHbi. 

riocTaBneHHa« 3aflaMa atih Bcex Tpex 
BapnaHTOB peujaeTcn TeM, mto KonnMecTBO 
M3nyMaioinMx mctomhmkob npeAnoweHO 
onpeAeriflTb M3 Anana30Ha 0,5N - 1.5N, rAe N 
BuSpano qenoMMcneHHbiM m ycnoBMfl 

N = [a.sin(e a /2)]/[b.sin(e b /2)] ( 

rAe a m b - pa3Mepbi M3/iyHatoinnx nonocoK 

M3JiyMaK)U4erO MCTOMHMKa, COOTBeTCTBeHHO, 
AJIHHHOM M KODOTKOM CTODOH, a 0 fl M 9 b " ymbl 
paCXOAMMOCTM, COOTBeTCTBeHHO, B nnOCKOCTHX, 

napanneribHbix aihhhom m kodotkom* cTopoHaM 
M3nyHaK5Lnnx nonocoK. YKa3aHHoe no3Bo/ifleT 
nonynnTb M30MopqbHoe nonepeMHoe ceMeHne 
BbixoAHoro HHTerpanbHoro nyMKa. 

nocTaBneHHa* 3aAana a/i* Tpex BapnaHTOB 
peiuaeTcn TaioKe tom, mto mctomhmkm M3/iyMeHnn 
pa3MemeHbi TaK, mto qeHTpbi mx M3nyMatou4Hx 
nonocoK pa3MemeHbi b nnocKOCTM, 
nepneHAMKynnpHoii ajihhhum CTopoHaM 
M3/iyMaK3U4HX nonocoK. KpOMe Toro, npneMHafl 
noBepxHocTb MOweT 6biTb noMeujeHa b 30He 
qboKycupOBKM. Bee 3TO npuBOAMT k AocTuweHwo 

MaKCMManbHOM flpKOCTM. 

fln* BToporo m TpeTbero BapnaHTOB 
nocTaBneHHafl 3aAaMa petuaeTcn TaioKe TeM, mto 
nnocKocTM npMeMHOM noBepxHocTM m MacTMMHO 
OTpawawmero cpeflCTBa Bbi6npatoT 

coBnaflaKDLUMMM, mto ynpomaeT TexHononiK) m 
noBbiLuaeT yAo6cTBO peanM3au,MM H3nyMaK)iJnero 
cyMMaTopa. 

riocTaBneHHafl 3aAana aha Tpex BapnaHTOB 
Ann na3epHbix amoaob peujaeTCH TaioKe TeM, mto 
Ann hk)6oh napbi na3epHbix ahoaob, 

CMMMeTpMMHO paCTIOJ10>KeHHb1X OTHOCHTeHbHO 

onTMMecKOM ocm cyMMaTopa, OTtcnoHeHiie 

OnTMMeCKOM A^lHHbl aL M OTKTIOHeHMe AJIUHbl 
BODHbt §X Bbl6paHbl yAOBneTBOpflKDLUMMM 

ycnoBMto KorepeHTHOCTM, a MMeHHO aL^kX^&SX. 

flaHHoe ycnoBue b coBOKynHOCTM c HannMneM 
MacTHMHO oTpa>naK>Lnero cpeACTBa, c 
npeATIO)K6HHblM CDeACTBOM qbopMHDOBaHMn 
M3nyMeHMfl, co3AaramnM nnoTHoynaKOBaHHbifi 

nyMOK M3JiyMeHHfl, M CO CTDOrO OpMeHTMDOBaHHblM 

pacnono>KeHneM na3epHbix amoaob no3BonaeT 
nonyMMTb MHTerpanbHbiM nyMOK M3/iyMeHMfl, 
BbixoA^LMUM M3 cpeACTBa qbopMnpoBaHun c 
n pa ktm MecKM paBHOM «pKOCTbK> no ceneHUKD 
nyMKa, a TaioKe no3BO/ifleT 0Ka3biBaTb B3anMHoe 
B/iHSHne CMMMeTpMMHO pacnonoweHHbix 
na3epHbix amoaob Apyr Ha APyra m Ha 
caMOHacTpoMKy ecew coBOKynHOCTM na3epHbix 
amoaob. 3to oCecneMMBaeT noBbnueHMe npKocTM 

M nnOTHOCTM BblXOAHOM MOl^HOCTM, 

KOHL^eHTpai^MK) M3/iyMeHMfl B L^eHTpB 30Hbl 
0OKyCMDOBKM. 

B pa3BMTMe peujeHMR nocTaB/ieHHOM 3aAaMM 
npeAno>KeHO no KpafiHeM Mepe oamh M3 
na3epHbix amoaob Bbi6npaTb c HaMMeHbiuMMM 
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ymaMM pa cx o am moctm 0 a m G b m cneKrparibHOM 
nonyujMpMHOM. KpoMe Toro, ecriM yKa3aHHbiM 
na3epHbiM ahoa noMeu|a»OT Ha onTMMecKOM ocm 
cyMMaTopa, a npoMMe pacnono>KeHbi 

CMMMeTpMMHO no OTHOLLieHM K> K HeMy, TO KDOM6 
yBe/lMMeHMfl npKOCTM, nnOTHOCTM BblXOAHOM 
MOUJHOCTM M BO3M0JKHOCTM CaMOHaCTDOMKM 

cyMMaTopa, ynpomaeTcn TexHonomfl 
M3roTOBneHMn. 

l4enecoo6pa3Ho b paccMaTpMBaeMbix 
cnyMawx na3epHbiM ahoa, mmgkdiumm yrribi 
pacxoAH moctm 9 a m 0 5 m cnexTpa/ibHyK) 
nonyujMpMHy HaMMeHbiUMe no cpaBHeHMK) c tgmm 
>Ke xapaKTepMCTMKaMM Apyrvix na3epHbix amoaob, 

BbinOflHflTb OAHOMOAOBblM, MTO BCJieACTB M 6 
B03M07KHOCTM CaMOHaCTDOMKM CyMM3TOpa 

npMBOAMT k ysenuiMeHMK) ^pkoctm m nnOTHOCTM 

BblXOAHOM MOLL^HOCTM. 

fln« Tpex BapnaHTOB a^s na3epHbix amoaob 
npeACTaB/ineT MHTepec Bbi6MpaTb na3epHbie 
AMOAbi no KpaMHeM Mepe c AayM^ pa3/iMMHbiMM 

3HaMeHMHMM ATIMH BOflH. flpM 3TOM B03MO)KHa 

MOAMqbMKai^Mn, b KOTopoM no KpaMHeM Mepe k 
OAHOMy qbopMMpyrcmeMy cpeACTBy ycTaHOBneHO 
HeMeTHoe mmcho, no KpaMHeM Mepe TpM 
na3epHbix AMOAa, npMMeM na3epHbie AHOAbi c 

OAMHaKOBbIMM A^MHaMM BOflH pa3MeU46Hbl 
CMMMeTpMMHO OTHOCMTe/lbHO OnTMMeCKOM OCM 

cyMMaTopa. 

ripeAno)KeHHan HaMM KOHCTpyKqMn 
no3BonneT Mcnonb30BaTb b KanecTBe na3epHbix 
Amoaob mctomhmkm, pa6oTaK)Li^Me Ha pa3Hbix 
AJiMHax bojih, nonynafl pe3ynbTMpytou^MM 

BblCOKOflpKOCTHbIM nyMOK, COAepJKail^MM 
pa3J1MMHbie AJlMHbl BOnH M3HyMeHMH. llpM 3TOM 
COXpaHfleTCfl KOMnaKTHOCTb M BeC KOHCTpyKl^MM. 
TaKOM BblCOKOflpKOCTHbIM M3nyMaTenb C nyMKOM 
M3nyMeHM^, coAep>Kau(MM pa3/iMMHbie AJiHHbi 

BOJIH, MO)KHO MCnonb30BaTb B Te/ieBM3MOHHblX 

ycTpoMCTBax, AHamocTMMecKMx cMCTeMax m t.a. 

CymecTBOM HacToamero M3o6peTeHMji 
flBn«eTC« cosAaHMe KOHCTpyKMMM M3nyMaK)U4ero 
cyMMaTopa c npeAfio>KeHHbiM cpeACTBOM 
nepeHoca M3nyMeHMM, MMeK5U4ero 33AaHHyio 
CTeneHb nepeKpbiTM* (cMeiueHMfl) oTAenbHbix 

MaCTMMHO CKOnnMMMDOBaHHblX (TOJlbKO B 

nnocKocTM, napannenbHoft kopotkom cTopoHe 
M3nyMaK)U4e^ nonocKM) M3nyMeHMM ot KawAoro 
M3nyMa»ou4ero mctomhmk3 (b m3cthoctm , ot 
Ka>KAoro na3epHoro AMOAa) An* o6pa30BaHMfl 
eAUHoro MHTerpanbHoro nyMKa, KOTOpbiM noTOM 
KonnMMMpyjoT b nnocKocTM, napannenbHOM 
Atimhhom CTopoHe M3nyMaK>u4eM nonocKM. npM 
3tom Heo6xoAMMbi cTporan opMeHTaqMfl 
mctomhmkob M3nyneHMfl oTHOCMTenbHo Apyr APyra 

M OTHOCMTenbHO APyrMX OnTMMeCKMX sneMeHTOB 

npeAno>KeHHoro ycTpoMCTBa. OnpeAeneHHbie 
opMeHTai^Mfl m nocneAOBaTenbHOCTb 
pa3MeLqeHM5i 3/ieMeHTOB b cpeACTBe 

0>OpMMpOBaHMfl n03BOnMJ1M BblGpaTb OnTMMeCKyK) 

AnMHy nyTM MsnyneHMR ot BbixoAHoro Topi^a 
KajKAoro M3 M3nyMafounMX mctomhmkob ao 30Hbi 
qbOKyCMDOBKM, paBHOM (L± aL). Bbi6paH y3KMM 
AMana30H M3MeHeHMM OTKTIOHeHMfl OnTMMeCKOM 

AHMHbi aL. Bee otm en en h oe no3BonM/io 

3HaMMT6nbHO CHM3MTb BeflMMMHbl paCCeflHMfl 

SHeprwM M3nyMeHMM npM nepeHoce M3/iyMeHMM ot 
Ka>KAoro OTAenbHoro M3nyMaK>mero mctomhmk3 b 

30Hy qbOKyCMDOBKM. floCTMOiyTO npaKTMMeCKM 

nonHoe CMeujeHMe (nepeKpbiTMe) nyneM ot 
Ka>KAoro M3nyMatou4ero mctomhmk3 b npMBMHOM 
yrne, no KpaMHeM Mepe b 6oribujeM ero MacTM, 
rpaHMMau^eM c 30hom qboKycnpoBKM. . 3to 
ooecneMMno paBHOMepHocTb 3acBeTKM npMeMHOM 
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ROBepXHOCTM, K3K nOMeLLjeHHOM B 30Hy 
4X3KyCMpOBKM, T3K (npM COOTBeTCTByKSU^eM 

oittmkg) m pa3MemeHHOM Aanee no onTMMecKOH 
ocm. HaMU nonyneHO 3HaHMTenbHoe yBennHeHne 

npKOCTM, n/lOTHOCTM BbDCOAHOM MOU^HOCTM, B TOM 
MMCne H A^fl MCTOMHMKOB C pa3nMHHOM ahmhom 

BoriHbi. ripn 3TOM ra6apMTHbie pa3Mepbi 
ycTpoMCTBa yMeHbiiieHbi n pa ktm MecKM baboo no 
cpaBHeHMK) c ycTpoMCTBOM npOTOTMna [US 
005463534 A, 1995, F 04 V 7/04, 362/32]. 
KpoMe Toro, b cnyvae cyMMaTopa c na3epHbiMM 

AMOAaMM, C BBefleHHblM H3CTMMHO OTpa>KaK3LL^MM 

cpeACTBOM vi npn BbinonneHMM ycnoBun 
Korepe hthoctm no KpaMHefi Mepe Ann AByx 
CMMMBTpuHHO pacnonoweHHbix na3epHbix 
Ahoaob, no3Bonnno cqbopMMpoBaTb 

pe3ynbTnpyK)Lnee M3nyneHMe 6onee BbtcoKOM 

flpKOCTM, CO 3HaMHTenbHO Cy>KeHHblM CneKTDOM 

M3nyMeHM«, c yBenMneHHbiM KoaqbqbMLjMeHTOM 
BBOAa n3nyMeHMfl b onTMHecKoe bojiokho Manoro 
AnaivieTpa, npaKTHMecKM oAHonacTOTHbiM. 
ripeflnoKeHHan KOHCTpyxqufl cucTeMbt na3epHbix 
amoaob (nx opMeHTai^vin M Bbl6op MX 
napaMeTpos), wecTKO cBfl3aHHaa c 
npeAno>KeHHOM KOHcrpyiajMeM 
cooTBeTCTByKDu^ero cfcopMMpyiomero cpeACTBa m 
HanMMMeM nacTMMHo oTpawatomero cpeACTBa, 
o6ecneMMBaeT Heo6xoAMMyK> nonflpM3aijMK> 
BbixoAHoro nynra. Bbbaohmo non*pM3aTopa 
o6ecneHeHO bwcokom CTeneHbro nonnpM3a4>iM 
Ka>KAoro MHTerpanbHoro nyHKa, BbixoAflinero M3 
Ka>KAoro cooTBeTCTByKDU^ero cpeACTBa 
qbopMMpoBaHMfl. riocne nonnpM3aTopa 
pe3ynbTMpytoLHMM nynox npeAoraBnneT cooom 
cyMMy AByx nyHKOB M3 Ka>KAoro qbopMMpyioinero 
cpeACTBa, T.e. npKOCTb BbixoAHoro nynxa 
yBenMMMnacb BABoe. 

CoBOKynHocTb cymecTBeHHbix 
OTnMHMTenbHbix npn3HaKOB npeAnoweHHbix 
cyMMaTopoB no3BonMna peuiMTb nocTaBneHHyK) 
3aAany: yBenMneHa npxocTb, nnoTHOCTb 

BblXOAHOM MOLLJHOCTM, yBenMMeH KOaqbqbMLJMeHT 

BBOAa npM BBeAeHMM M3nyMeHM* b onTMHecKoe 

BOnOKHO, AHaMeTpOM B 50 MKM, yMOHbLUeHO 
HMCnO MCTOMHMKOB M3nyMOHMfl, yMeHbLUeHbl 

noTepM M3nyMeHM^ Ha onTMnecKOM nyTM m npM 
ocBemeHMM npMBMHOM noBepxHOCTM h/h/im 
HacTMHHO OTpa>KaK)u^ero cpeACTBa, o6ecneMeHa 
caMOHacTpoMKa cyMMaTopa, yBenMMeHa 
34xj5eKTMBHOCTb ero pa6oTbi Ha pa3Hb»x flnMHax 
BonH, ynpoujeHa K>CTMpoBKa, TexHonorMn 
M3roTOBneHMfl, yMeHbiiieHbi ra6apMTbi m Bee, 
ooecneMeHO yAoocTBO peanM3ai4MM. 

06pamaeM BHMMaHMe, mto TexHMMecKan 
peanM3ai4M« npeAno>KeHHoro M3nyMarainero 
cyMMaTopa ocHOBaHa Ha M3BecTHbix 6a30Bbix 
TexHonorMHecKMX npoi^eccax, KOTopbie K 
HacTO«meMy bpombhm xopoiuo pa3pa6oTaHbi m 

LLIHpOKO npMMeHfltOTCfl npM M3TOTOBneHMM 

na3epoB, onTMMecKMX cmctgm. 

M3o6peT6HMe noncHneTcn nepTewaMM, 

M306pa>K6HHbIMM Ha CpUW. 1-3. 

Ha qbnr. 1 cxeMaTMHHO M3o6pa>KeHbi 
npoAonbHbie ceneHMfl M3nyMaK>mero cyMMaTopa 

C MCTOHHMK3MM M3nyM6HMfl B BMA© Ha3epHblX 

amoaob b AByx nnocKocTflx: x-z m y-z. 

Ha qbur. 2 cxeMaTMMHo M3o6paweHO 
npoAonbHoe ceneHMe b nnocxocTM y-z 
M3nyMa»oinero cyMMaTopa c mctohhmk3mm 
M3nyMeHM« b bmao na3epHbix amoaob m 
npneMHMKOM b BMAe onTMH ecKoro cbg to boji OKHa . 

Ha 4)Mr. 3 cxeMaTMMHo M3o6paweHO 
npoAonbHoe ceneHMe BapMaHTa M3nynaK)Liiero 
cyMMaTopa, coAepwamero non«pM3aTop. 

B AanbHOMtueM M3o6peTeHMe noflCHfleTc* 
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KOHKpeTHbiMM BapMaHTaMM ero McnonHeHMn co 
ccbinxaMM Ha npMnaraeMbie MepTewM, 
M3o6pa^ceHHbie Ha c^Mr. 1-3. npMBeAeHHbiM 
npMMep KOHCTpyKL(MM M3nyMaiou^ero cyMMaTopa 
He HBnaeTc* eAMHCTBeHHbiM, m npeAnonaraeTcn 
Han mm mb ApyrMX pea/iM3ai4MM, ocooeHHocTM 

KOTOpbDC OTDa>KeHbl B COBOKynHOCTM npM3H3KOB 

qbopMynw M3o6peTeHMq. 

npeAnaraeMbivi M3nyMaromMM cyMMaTop 
(Aanee "cyMMaTop") no nepBOMy BapnaHTy (cm. 

<J)Mr. 1) COCTOMT M3 MSnyMatOU^MX MCTOMHMKOB 1 

(Aanee "mctomhmk"), OTo6pa^aK)iAero cpeACTBa 
2, cocTonmero M3 cpeACTB qbopMMDOBaHMn 3 m 
qboKycMpoBKM 4. flanee MMeeTcn 30Ha 
qboKycMpoBKM 5, b kotodom qboKycMpyeTcn 
BbixoAHOM nyMOK M3nyMeHM« cyMMaTopa. 
ycnoBMMcn, mto npM onncaHMHX nepBoro m 
BToporo BapnaHTOB x-ocb Bbi6paHa 
HanpaBneHHOM no AnMHHOM ctodoho nonocKM, a 
y-ocb - no ee kodotkom CTOpoHe. KaK m b 
ycTDOMCTBe npoTOTMna (US 005463534 A, 1995, 
F 04 V 7/04, 362/32) npeAnonaraeTcn, mto 
cooTBeTCTByioLUMe pa3Mepbi AnMHHOM "a" m 
kodotkom "b" ctodoh M3nyMarauneM nonocKM 

AOn>KHbl 6blTb Bbl6paHbl npaKTMMeCKM paBHbtMM 

Ann Bcex mctomhmkob 1. UeHTpbi M3nyMatoiMMX 
nonocoK (Ha qbMrypax He noKa3aHbi) mctomhmkob 
1 npeMMymecTBeHHO pacnono>KeHbi b oahom 
nnocKOCTM, nepneHAMKynnpHOM HanpaBneHM^M 
AnMHHbix ctodoh m 3n y Ma K> ll| m x nonocoK. 
CpeACTBO qbopMMpoBaHMfl 3 coctomt M3 
KonnMMMpyrau^MX cpeACTB 6 (o6ecneMMBaioT 
KonnMMMpoBaHMe b nnocKOCTM, napannenbHOM 
y-ocM), M3 cpeACTBa nepeHoca 7 m 
KonnMMMpyKuj^ero cpeACTBa 8 (ooecneMMBaeT 
KonnMMMpoBaHMe Bcex M3nyMeHMM b> nnocKOCTM, 
napannenbHOM x-ocm). B 30He qboKycMpoBKM 5 
noMemeHbi m3ctmmho OTpawaKnuee cpoactbo 9 
m, b M3o6pa>KeHHOM cnyMae, npneMHan 
noBepxHocTb 10. Hctomhmkm 1 ycTaHOBneHbi TaK, 
mto onTMMecKan AnMHa ot BbixoAHoro Topi^a 
Ka>KAoro mctomhmk3 1 ao 30Hbi qboKycMDOBKM 5 
Bbi6paHa paBHOM (L± FlpM stom oTKnoHeHMe 
onTMMecKoft AnMHbi aL, mkm, Bbi6paHO 
cocTaBnflK)iAMM 2 - 8%, ao 10% ot L, mkm. 
npMeMHan noBepxHocTb 10 mowot 6biTb 
noMemeHa KaK b 30He qboKy cm poB km 5, TaK m 
Aanee no onTMMecKofi ocm. B o6omx cnyManx (b 
nocneAHeM npM HanMMMM Heo6xoAMMOM opitmkm) 
npMeMHan noBepxHocTb 10 6yAeT nonnocTbK) 
3anonHeHa bcgmm nyMaMM mctomhmkob 1 . 

ripeAnaraeMbiM M3nyMa»ou4MM cyMMaTop no 
BTopoMy BapnaHTy (cm. qbMr.2) cocTaBneH M3 
cneAyioiAMX sneMeHTOB. M3nyMaioiHMMM 

MCTOMHMK3MM 1 flBn^tOTCn na36pHbie A^OAbl 1. 

Xla3epHbie sneMeHTbi (Ha qbMrypax He noKa3aHbi) 
na3epHbix ahoaob 1 M3TOTOBneHbi M3 na3epHOM 
reTepocTpyKTypbi GaAs - InGaAs c AnMHOM 
BonHbi M3nyMeHM« X = (0,670±0,002) mkm npM 
pa36poce ot AMOAa k AHOAy b 
npeAenax ± 0,003 mkm. B ceMOHMM, 
nepneHAMKynnpHOM onTMMecKOM ocm Ka>KAoro 
AMOAa 1 (z-ocm), M3nyMaK)L^an nonocKa mmoot 
pa3Mepw (100x1) mkm 2 . YcnoBMMCfl, MTO 
AnMHHan CTOpoHa M3nyHaK>metf nonocKM 
na3epHoro A^ioAa coBnaAaeT c x-ocbto, a 
KopoTKan - c y-ocbK> (aHanomMHO nepBOMy 

BapMaHTy). llnOCKOCTb, B KOTOpOM 

npeMMymecTBeHHO pacnono)K6Hbi qeHTpbi 
M3nyM3K)LL\MX nonocoK na3epHbix amoaob, 
flBnneTcn nnocKOCTbK) y-z m npoxoAMT Mepes 
qeHTpbi mx MsnyMawiAMX nonocoK (T.e. 
nepneHAMKynnpHa AnMHHbiM cTopoHaM 
MsnyMaiou^MX nonocoK). flpM noACMeTe 
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KO/iviHecTBa M3nynaK>inMX mctomhmkob 
ncnonb30BaHa MaTeMaTMMecxaa (£opMyna a^h 
onpefleneHwa HMcna N -N = 

[a.sin( ea /2)]/[bsin(e b/2)] ffle ^ „ % y ^ 

pacXOflUMOCTM, COOTBeTCTBeHHO, B nnOCKOCTflX, 

napannenbHboc a™hhom m kodotkom CTopoHaM 
nanyHatoLL^nx nonocoK. noACTaBnan 
cooTBeTCT By ratine 3HaseHMfl "a", 

"b M , «6 Q » m «9k c 

"a v b» M Bbi6npan KoniiMecTBO 

M3JiyviaK>mMX MCTOHHMK0B M3 npGATIOKGHHOrO 

H3MM flnana30Ha 0 P 5N - 1.5N, HaMM nonyneHO 13 

MCTOMHMKOB, TDe6yeMblX AHfl C03AaHMfl 

npaKTunecKM M30Mop<t>HOM cJxjpMbi rwrma 
BbixoflHoro BbicoKonpKOCTHoro wsnyMeHMfl. HaMM 
Ann oahom napbi na3epHbix ahoaob 1 , a umbhho 

BTOpblX OT L^eHTpa/lbHOrO, CMMM6TpMMHO 

pacnonoweHHbix OTHOCMTenbHo onTMsecxoM ocm 
cyMMaTopa, oTKnoHeHne onTMHecKOM a/imhw aU 

MKM, M OTKJIOHeHMe A™Hbl BOJlHbl §>., MKM, 

Bbi6paHbi yAOBneTBopniOLUviMn ycnoBMK) 
KorepeHTHocTM, a mmohho aL<tc-?i 2 /&5X. 
BenwMMHbi aL/L, OTHOcamMeca k ApyrviM 
na3epHbiM AMOAaM, MMe»OT pa36poc b (1±0,05)%. 

OTo6pa^KaK)i^ee cpeACTBO 2 cocTaBneHO na 
cpeACTBa 4x)pMnpoBaHMfl 3 m cpeACTBa 
C^OKyCMpOBKM 4. CpeACTBO <4xjpMMDOBaHnn 3 
cocTaB/ieHO (nocne na3epHbix ahoaob 1) 113 
CMCTeMbi qnnnHApuMecKnx nnH3 6, 
KonnnMnpyjoiAMX M3/iyMeHne a nnocxocTM, 
napa/ine/ibHOM y-ocM, noMeineHHbix no oahom Ha 
Ka>KAOM onTMHBCKOM ocm na3epHoro A^OAa 1 m 
MMetoiAnx cfxoKanbHoe paccTOflHue (0,26 ±0,02) 
cm; cpeACTBa nepeHoca 7 c npn3MaMH 11, 
BbinoriHeHHoro M3 cTeicna; LiMnMHAPMnecKofi 
riMH3bi 8, KonnuMMpyjOLAeM nsnyneHMe b 
nnocKOCTM , napannenbHoft x-ocm, c (fcoxanbHbiM 
paccTOAHneM (4, 6 ±0,2) cm. flanee ycTaHOBneHo 
cpeACTBO 4x3KycnpoBKVi 4 - cJxjKycwpyKDinafl 
nnH3a 4, MM6K>LAan paBHbie ( ± 1 mkm) 
4)OKaribHbie paccTOflHun no x- m y-ocflM, c 
$OKycHbiM paccTonHneM (2,5 ±0,03) cm. Ranee 
Ha onTMMecKOM ocm ycTaHOBneH cbotoboa 12, 
Topeq KOToporo noMemeH b 30Hy c|x)KycnpoBKn 5, 
m Ha HeM HaHeceHo nacTMHHO oTpawaromee 
noKpbiTue 9 c Koa^xJjumieHTOM OTpaaceHMfl R 
nopaAKa (7±0,5)%. 

M3nynaK)LUHM cyMMaTop paooTaeT 
cneAywiAMM o6pa30M. (Ipn noAase paobMero 
TOKa Ha na3epHbie ahoaw 1 B03HMKaeT 
reHepaL4Mn KorepeHTHoro M3nyMeHnn c sapaHee 
onpeAeneHHbiMM a^hhom BonHbi (kinn AnnHaMn 
bojih) m cneKTpanbHOH nonyuiMpMHofi. no 
onTMHecKMM nyT^M, yrasaHHbiM Ha (fcw\1 
CTpenoMKaMM, HanpaBneHHbiMM ot mctohhmkob 1 
k 30He 4>oKycMpoBKM 5, MsnyneHM* Ka>KAoro 
MCTOHHMKa 1 AOCTMraroT npneMHoPi noBepxHOCTM 
10, noMeu^eHHOM b 30He (fcoKycMpoBKM 5. ripn 

3TOM HaCTb M3nyMeHMfl OTpa>KaeTC« OT MaCTHMHO 

OTpajKaratqero cpeACTBa 9, BbinonHeHHoro b 
BMAe noKpbiTMfl 9 Ha npneMHOM noBepxHOCTM 10, 
n B03BpaiAaeTC^ b OTo6pa>KaK)iAee cpeACTBO 2, 
ho no ApyrviM onTHMecicviM nyTHM, KOTOpbie Ha 
c£wr. 1 noKasaHbi cTpenoHKaMH, HanpaaneHHbiMM 
b o6paTHOM HanpaBneHnn. Ha cfcur. 1 noxa3aHbi 
cnnoLUHOM nMHuen M3nyneHne, McxoAflLAee ot 
M3JiyMa»oiAero hctohhukb 1, BToporo CBepxy no 
pacnonojKeHMK) Ha nepTewe 4)nr. 1, m 
OTpa>K6H Hoe MsnyneHMe ot nacTUHHo 
OTpa)KaioiAero cpeACTBa 9 (ero MacTMMHbiCi 
B03BpaT), HanpaBneHHoe k M3nyMaKDineMy 
MCTOHHMKy 1, BTOpoMy CHM3y no pacnono)KeHMK) 
Ha nepTewe c|DMr.1. flyHiaiipHOM nHHHeM 
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M3o6paa<eH nyTb M3nyMeHnn ot qeHTpanbHoro 

MCTOHHMKa 1. 3aUJTpMXOBaHHbie o6/iacTM 

flBnflK>TCfl o6nacT«MM nepeKpbrrM^ nynew 

MCTOMHUKOB 1. 

JlyMM . MaCTMMHO (npM6/!M3MTenbHO Ha 

(25 ±5)%) CMeiUMBaiOTCfl (nepeKpbiBaK)Tcs=i) b 
cpeACTBe nepeHoca 7. H3nyneHMe, 
cxonnMMMpoBaHHoe b Aayx nepneHAMKynnpHbix 
nnocKOCTflx, nocTynaeT Ha cdoactbo 
c(x3KycMpoBKM 4 - Ha 4>OKycMpyK)iAyio nMH3y 4, 
MMeioiAyjo paBHbie (±1 mkm) (JxjKanbHbie 
paccTOflHM« no x- m y-oc«M, c c{x>KycHbiM 
paccTOAHMeM (2,5 ±0,03) cm. l~locne 
npoxo>KAeHMfl <fcoKycMpy»oineM nMH3bi 4 b 
npneMHOM yrne npMeMHOM noBepxHOCTM 10 nyMM 
npa ktm MecKM nonHocTbra CMeuuaHbi (nepeKpbiTbi) 
iok no x-ocm, Tax m no y-ocM, nonHOCTbio 
ocBeLAan Ka^KAOM mcxoahoA MacTbio M3/iyMeHM« 
bck> npMeMHyw noBepxnocTb 10 - KBaApaTHoe 

nflTHO (40x40) MKM 2 C paCXOAMMOCTbK) B 

nepneHAMKynapHbix nnocKOCT«x, paBHOM 
(14 ±0,2) MpaA. npMeMHOM noBepxHOCTbio 10 
ABnfleTcn Topei^ cBeTOBonoKHa 1 2 A^aMeTDOM 50 
mkm c HMcnoBoft anepTypoM npneMHoro BonoxHa 
NA, paBHOM 0,21±0,01. MacTMHHO OTpawaKunee 
cpeACTBO 9 HaHeceHo b BMAe noKpuTMn Ha Topei4 
onTMM ecKoro CBeTOBonoKHa 12. 

BbixoAHan MoiAHOCTb Pj xa^Aoro na3epHoro 
AMOAa b cpeAHeM nop^AKa (250 ±0,10) mBt. 
HaMM 6wna nonyweHa pe3ynbTMpy»oiAa« 
BbixoAHan MOU4HocTb P BbK , paBHafl 1,5 Bt Ha 
nnomaAKe (40x40) mkm 2 . TaKMM o6pa30M, HaMM 
nonyMeHa 3HaHMTenbH0 yse/iMseHHaH nnoTHOCTb 

BbfXOAHOM MOU4HOCTM M nOBblUieHa flpKOCTb npM 

ManoM KoriMMecTBe mctomhmkob M3nyMeHMn. 

(IpeAnaraeMbiM M3nynaioLAMM cyMMaTop no 
TpeTbeMy BapMaHTy (cm. c()Mr. 3) cocTaBneH M3 
Aayx CMCTeM na3epHbix ahoaob 1, n&nn\ou\v\xcn 
MCTOMHMKaMM M3nyMeHM5? 1, m AByx CDeACTB 

$OpMMpOBaHMfl 3 K Ka^KAOM CMCT6M6 na3epHbix 

Amoaob 1. L4eHTpbi M3nyMaiOLAMX nonocoK 
nasepHbix ahoaob 1 oahom CMCTeMbi na3epHbix 
Amoaob npeMMymecTBeHHO pacnono>KeHbi b 
oahom, nepBOM nnocKOCTM, a qeHTpbi 
M3nyMatou4MX nonocox na3epHbix amoaob 1 
ApyroM CMCTeMbi na3epHbix ahoaob 
npeMMymecTBeHHO pacnono>KeHbi bo btodom 
nnocxocTM, nepneHAMKynnpHOM nepBOM. Ka^KAan 
yKasaHHan nnocKOCTb nepneHAMxynnpHa 
AnMHHbiM cTopoHaM M3nyMaK)iAMX nonocoK 
cooTBeTCTBytomeft CMCTeMbi na3epHbix amoaob. 
Ka>KAoe cpeACTBO c^opMMDOBaHMn 3 coctomt M3 
CMCTeMbi KonnMMMpyioiAMx cpeACTB 6. 
M3nyM6HMe Ka>KAoro na3epHoro A^oAa 1 
KonnMMMpyeTcn c noMoujbio cpeACTB 6 b 
nnocxocTM , napannenbHOM kodotkom cTopoHe 
M3nynaioiAeM nonocKM. B xa^KAOM cpeACTBe 
c^opM m poBa h m 3 nocne KonnMMMpyioLAMX 
cpeACTB 6 ycTaHOBneHo no cpeACTBy nepeHoca 
7, KOTopwe oonaAaiOT no KpaMHePi Mepe Ha MacTM 

CBOeM npOTfl>KeHHOCTM B03MO>KHOCTbK) 

CMeuiMBaHMfl (nepeicpbiTMfl) nyneM. nocne hmx b 
Ka>KAOM cpeACTBe 4>opMMpOBaHMfl 3 
ycTaHOBneHo no KonnMMMpyioiAeMy cpeACTBy 8. 
M3nyM6HMfl Bcex na3epHbix ahoaob 
xonnMMMpyioT c noMouibio cpeACTB 8 b 
nnocKOCTM, napannenbHOM AnMHHOM CTopone 
M3nynaK)U4eM nonocKM. CooTBeTCTBytouiMe 
onTMMecioie ocm cpeACTB c^opMMpoBaHM^ 3, 

flBn«K)lAMeCJ1 OnTMMeCKMMM OCflMM cpeACTB 

nepeHoca 7 m KonnMMMpyraLAMx cpeACTB 8, 
pa3MeiAeHbi b cooTBeTCTByioiAMX nnocxocT«x 
pacnonoweHMfl LieHTpoB M3nyHaioiAMX nonocoK 
na3epHbix ahoaob 1 m nepneHAMKynnpHbi Apyr 
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Apyry. YKa3aHHbie onTvmecKMe ocm cpeACTB 
<£opMMpoBaHnn 3 nepeceKaKDTCfl Ha huhmm 
nepeceMeHun nnocKOCTefi pacnono>KeHHfl 
qeHTpoB nanyMaiou^MX nonocoK na3epHbix 
AMOflOB 1 nocne cpeACTB qbopMMpoBaHM* 3 m ao 
cpeACTB a qboKycMpOBKM 4. nonnpM3aTop 13 
pa3Meu;eH cBoert nnocKOCTbio nonnpMsaLiMM 14 
Ha nepeceMeHMM yKa3aHHbix onTMMecKMX oceM 
cpeACTB 0opMMpoBaHMfl 3. nocne nonnpn3aTopa 
13 ycTaHOBneHO cpeACTBO qboKycMpoBKM 4. B 
3QH6 cJxjKycupoBKvi 5 pa3MetneHo M3CTMMHO 
OTpa>KaK)Lnee cpeACTBO 9. OnTMMecxan pjuahs 
nyTM M3/iyHeHnn ot BbixoAHoro Topija Ka>KAoro 
na3epHoro AWOAa 1 ao 30Hbi cJx>KycMpoBKM 5 
Bbi6paHa paBHOM (L± aL), mkm. Hpn 3T0M no 
KpaMHeM Mepe p,r\n oahom napbi nasepHbix 
AHOAOB 1, CMMMBTpuHHO pacnono>KeHHbix 
othocm TenbHo onTMMecKofi ocm cyMMaTopa, 

OTKnOHBHUe OnTMMeCKOfi ATlMHbl aL, mkm, m 
OTKTIOHeHMe AnMHbi BOJIHbl §X, MKM, Bbl6paHbl 

yAOBneTBop«K)L4HMM ycnoBMK) KorepeHTHocTM, a 

MMeHHO A L <TI^ 2 /8^6a. OCTanbHblX 

na3epHbix amoaob OTtcnoHeHne onTMMecKOM 
AnMHbi aL. mkm, npuHATO He 6onee (2 ±0,05)% 

OT L, MKM. 

TaKHM o6pa30M, 3HaMMTenbHO yBenMMeHa 
nnoTHocTb BbfxoAHOM M0114HOCTH, noBbiujeHa 
npxocTb MHTerpanbHoro, nnoTHo 
c4>opMnpoBaHHoro, y3Koro nyMKa M3nyMeHM« ot 
Manoro KonnnecTBa mctomhmkob M3nyMeHnn c 
B03MO>KHOCTbHD MX pa6oTbi Ha pa3Hbix A™Hax 
bojih. Ynpou^eHa KxmipoBKa mctomhmkob m 
TexHononifl M3roTOBJieHMfl Bcero M3Aennfl. 

ripoMbi wneHHaa npuMeHMMOCTb 

MsnyMaioi^Me cyMMaTopbi HaxoAm LunpoKoe 
npuMeHeHMe Ann HaKaHKH TBepAOTeribHbix 
nabepoB, npn co3AaHnn ria3epHoro 
TexHonorvmecKoro o6opyAOBaHH*, 

M3MepMTeXlbHblX yCTDOMCTB, MeAH \jy\ HCKOrO 
o6opyAOBaHHfl, yCTpOMCTB Ann MapKMpOBKM, 
cpeACTB CBA3M, CMCTeM nepeAaMM 3Heprnn M 
MH0opMaL4nn Ha Gonbujue paccTOHHMR 

OopMy/ia M3o6peTeHM5i: 

1. ManyMaraLUMM cyMMaTOp, BKntowaKXnnM no 
KpaMHBM Mepe Asa M3nyMaK>mMx MCTOMHMKa c 
M3nyMatoii4HMM nonocKaMU, uMetoujMMM 
np«MoyronbHoe ceMeHne, OTo6pa>KaK>mee 
cpeACTBO, noMemeHHoe Me>KAy M3nyMa»omMMM 

HCTOHHUKaMH M 30HOM CfcOKyCMpOBKM M 

coAep>Kainee cpeACTBO cjiopMnpoBaHMH 
n3nyMeHM«, BKnioMaiomee cpeACTBa 
KonnnMnpoBaHUfl M3nyMeHna b 
nepneHAHKynnpHbix nnocKOCTnx, napannenbHbix 
cTopoHaM n3nyMaK>ii4MX nonocoK, m cpeACTBO 

4)OKyCMpOBKM M3JiyMeHMn, OTHMMaJOUqUMCfl TeM, 

mto ijeHTpbi M3nyHa»oii4nx nonocoK M3nyMa»oinMX 
mctomhmkob npeMMymecTBeHHo pacnonoweHbi B 
nnocKOCTM, nepneHAMKynnpHOM AnMHHbiM 
CTopoHaM MsnyHaiou^MX nonocoK, a onTWMecKan 
A-TiMHa ot BbixoAHoro Topija Ka^KAoro M3 

M3nyMaK)IJHMX MCTOMHMKOB AO 30Hbl qbOKyCMDOBKM 

paBHa (L ± aL). W aL - OTK/iOHeHMe 
onTMMecKOM AriMHbi, cocTaBnniomee He 6onee 

10% OT L, npM 3TOM B CpeACTBO $OpMMpOBaHMfl 

Aono/i h m Ten bHO BBeAeHO no KpaMHeM Mepe oaho 
cpeACTBO nepeHoca M3nyM6HMfl, o6naAaK>mee no 
KpaMHeM Mepe Ha mbctm cbobm npoTnweHHocTM 

B03MO>KHOCTbK) CMeUUMBaHUfl M3nyM6HMM OT 

M3nyMatoLL(MX mctomhmkob, a cpeACTBa 
KonnMMMpoBaHMH M3nyMeHMfl BbinonHeHbf b bmao 
cpeACTB, KonnMMMpytou^MX M3nyMeHMe b 
nnocKOCTnx, napannenbHbix kopotkmm CTopoHaM 
cooTBeTCTByiou^Mx M3nyMa»oiJ4MX nonocoK, m 



pa3MeiuieHHbix co CTopoHbi MsnyMaiou^Mx 

MCTOMHMKOB AHfl KaWAOHD M3 HMX, M CpeACTBa, 

xomiMMMpyiomero M3nyMeHMe b nnocxocTM, 
napannenbHOM AnMHHbiM CTopoHaM nonocoK, m 
noMeu^eHHoro nocne cpeflCTBa nepeHoca. 
5 2. H3nyMaK3i^M« cyMMaiop no n.1, 

OTnMMatou^MMC^ TeM, mto M3nyMatoLi^Me 

MCTOMHMKM BbinonHeHbl B BUfl© Ha3epHb!X 
AMOAOB. 

3. M3nyMaK)U4MM cyMMaTOp no n.1, 
10 oTnMMawu^MMcn TeM, mto M3nyMaK)i^Me 

MCTOMHMKM BbinOHHeHbl B BMA© 

cynepmoMMHecqeHTHbix amoaob. 

4. kl3nyMaK>ii^MM cyMMaTOp no nio6oMy M3 
nn.1 - 3, OTnMMawu^MMCfl tom, mto oTKnoHeHMe 
onTMMecKOM AnnHbi aL, mkm, Bbi6paHO 

15 COCTaBnfllOmMM 2 - 8% OT L. 

5. M3nyMaK)LMMM cyMMaTOp no n.2, 

OTHMHafOLLiUMCSR T6M, MTO f\H9i K3JKAOrO M3 no 

KpaMHeM Mepe Aayx na3epHbtx a^oaob, 

CMMMeTpMMHO pacnonO)KeHHblX OTHOCMTenbHO 

onTMMecKOM ocm cyMMaTopa, OTKnoHeHMe 

20 OnTMMecKOM A-HMHbl aL Bbl6paHO 

yAOBneTBopnramuM ycnoBMK) xorepeHTHOcTM, a 
MMeHHO, aL < 7i X 2 /8-5X. rAe \ - AnMHa BonHbi 
M3nyMeHMfl cooTBeTCTByiomero na3epHoro A^OAa, 
- OTicnoHeHMe AnnHW BonHW M3nyMeHMfl. 
25 6. M3nyMaK)u^MM cyMMaTop, BKntoMaiou^MM no 
KpaMHeM Mepe Aaa MsnyMajou^MX MCTOMHMKa c 
M3nyMaK)U4MMM nonocKaMM, MMeto^nMn 
npyiMoyronbHoe ceMeHMe, OTo6pa)KaK)mee 
cpeACTBO, noMemeHHoe Me>KAy M3nyMaioinM mm 

MCTOMHMK3MM M 30HOM C^OKyCMDOBKM M 

30 coAepwamee cpeACTBO c(jopMMpoBaHMfl 
MsnyMeHMfl, BioiioMaK)L^ee cpeACTBa 

KOnnMMMDOBaHMfl M3nyM6HMR B 

nepneHAMKynnpHbix nnocKOCTflx, napannenbHbix 
CTopoHaM M3nyMaK)ii^MX nonocoK, m cpeACTBO 

„ 4>OKyCMpOBKM M3nyMeHMfl, OTnMMaK)Ll^MMC« TOM, 

mto M3nyMarou4Me mctomhmkm BbinonHeHbl a bma@ 
na3epHbix ahoaob, ijeHTpbi MsnyMawinMX 
nonocoK KOTopbix npenMymecTBeHHO 
pacnono>KeHbi b nnocKOCTM, nepneHAMxynnpHOM 
AnMHHbiM CTopoHaM MsnyMaioi^MX nonocoK, a 
40 onTMMecKa* AnMHa ot BbixoAHoro Topi^a xa>KAoro 

M3 na3epHblX AMOAOB AO 30Hbl 4)OKyCMpOBKM 

paBHa (L ± aL), rAe aL - OTKnoneHMe 
onTMMecKOM AnMHbi, npMMeM Ka>«Aoro M3 no 
KpaMHeM Mepe AByx na3epHbix a^oaob, 

CMMMeTpMMHO pacnono>KeHHblX OTHOCMTenbHO 

45 onTMMecKOM ocm cyMMaTopa, OTicnoHeHMe 
onTMMecKOM AnMHbi aL ' Bbi6paHO 
yAOBneTBopyiramMM ycnoBMK) KorepeHTHocTM, a 
MMeHHO, aL < 7c X 2 /8-5X., rAe X - AnMHa BonHbi 
M3nyMeHMfl cooTBeTCTByioinero na3epHoro p,\Aona, 

50 8A. - OTKnoHeHMe AnnHbi BonHbi M3nyMeHM^, a 
Ana ocTanbHbix na3epHbix ahoaob OTKnoHeHMe 

OnTMMecKOM AnMHbi aL npMHflTO COCTaBnfllOU^MM 

He 6onee 10% ot L, npM stom b cpeACTBO 
cJxspMMpoBaHMfl AononHMTenbHO BBefleHO no 
KpaMHeM Mepe oaho cpeACTBO nepeHoca 
55 M3nyMeHMfl, oonaAaioLnee no Kpa^HePi Mepe Ha 

MaCTM CBOeM npOTfl>KeHHOCTM B03MO>KHOCTbK) 

CMeuuMBaHMn M3nyneHMM ot nasepHbix a^oaob, a 
cpeACTBa KonnMMMpoBaHMfl M3nyMeHMfl 
BbinonHeHbl b BMAe cpeACTB, KonnMMMpywu^MX 
qq M3nyMeHMe b nnocKOCTflx, napannenbHbix 

KODOTKMM ' CTOOOHaM COOTBeTCTBytOLAMX 

M3nyMa»OLHMX nonocoK, m pa3MemeHHbix co 
CTopoHbi nasepHbix ahoaob Ann Ka)KAoro M3 hmx, 
m cpeACTBa, KonnMMnpyiou^ero M3nyMeHMe b 
nnocKOCTM , napannenbHOM AnMHHbiM CTopoHaM 
nonocoK, m noMeu^eHHoro nocne cpeACTBa 
nepeHoca, a b 30He 4>oKycMpoBKM pa3MemeHo 
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MacTMMHo OTpaxafOinee cpeflCTBo. 

7. M3/iyMaK>mnM cyMMaTop, BtcnKDHafoinvin 
n3/iyMaKDU4ne hctohhmkm c nanyMaKsinnMM 
nonocxaMM, nMeKiLi^MMn npnMoyronbHoe 
ceneHne, oTo6paxatomee cpeflCTBo, 

noMeu^eHHoe we>KAy M3fiyMaK)LHHMn 

HCTOMHMKaMM H 30HOM qbOKyCHDOBKM VI 

coAepwamee cpeACTBO qbopMwpoBaHHH 
M3nyMeHMFi, BKnionaiomee cpeflCTBa 

KOJlflHMUpOBaHMSq M3JiyMeHHfl b 

nepneHflMKynnpHbix nnocxocTHX, napannenbHbix 
CTopoHaM MsnynaKDinnx nonocoK, h cpeACTBO 

(fcOKyCMDOBKM H3JiyMeHMfl, OTflMHaK)LMMMCn TeM, 

hto M3nyMaKDmne mctomhukm Bbino/iHeHbi b bma© 
na3epHbix ahoaob, m pa3MemeHbi TaxviM 
o6pa30M, hto i^eHTpbi M3nyMaK)mnx nonocoK no 
KpaMHew Mepe AByx /ia3epHbix amoaob 
npenMyiMecTBeHHo pacnonoweHbi b nnocKOCTM, 
nepneHAMKynnpHO^ nnocKOCTH, b KOTOpofi 
pacnoxioweHbi npeHMymecTBeHHO t^eHTpbi 
M3nyMaK)innx nonocoK Apyrwx no KpaHHeM Mepe 
AByx na3epHbix ahoaob, npuneM yKa3aHHbie 
nnocKOCTM nepneHAHKyn«pHbi AJiMHHbiM 
CTopoHaM M3nyHaiou^Mx nonocoK 

COOTB6TCTByK)LJ4MX Jia3epHb1X AHOAOB, B 

OTo6pa>Ka toupee cpeACTBO AononHHTenbHO 
BBeAeHO BTopoe cpeACTBO qbopMnpoBaHna 
Ka>KAoe H3 KOTOpblX coeAHHeHO c 
cooTBeTCTByKDu^MMn no KpaHHeM Mepe AByMfl 
na3epHbiMM AHOAaMH, b Ka>KAoe cpeACTBO 
qbopMMpOBaHHH AonoiiHMTenbHO BBeAeHO no 
xpafiHeft Mepe oaho cpeACTBO nepeHooa 
i43nyHeHfifl, oonaAatomee no KpaHHeM Mepe Ha 

H3CTH CBOeH npOTJDKeHHOCTM B03MO)KHOCTbK> 

CMeLUMBaHkm M3nyHeHMM, a cpeACTBa 
KonnMMnpoBaHUfi H3nyneHHH b 
nepneHAHKynyipHbix nnocKOCTax BbinonHeHbi b 
BMAe cpeACTB, KonnnMnpyioLnnx H3nyneHHe b 
nnocKocTflx, napannenbHbix kopotkhm CTopoHaM 
cooTBeTCTByMDi^MX M3nyMaK)Li4Mx nonocoK, n 
pa3MeL4eHHbix co CTopoHbi na3epHbix ahoaob 
Ann Ka>KAoro H3 hhx, h cpeACTBa, 
KonnuMMpyiomero H3nyneHHe . b nnocKpcjn, 
napannenbHOM AJiHHHbiM CTopoHaM H3nynaiomHX 
nonocoK, noMei^eHHoro nocne cpeACTBa 
nepeHoca, npnneM onTunecKHe ocu cpeACTB 
4)opMnpoBaHMfl nepneHAMKynflpHbi Apyr Apyry, 
nocne cpeACTB qbopMHpOBaHM* Ha nepeceneHnn 
mx onTMMecKvix ocen n ao cpeACTBa cpoKycwpoBKM 
AononHHTenbHO BBeAeH nonapM3aTop c 
B03MO>KHOcTbio nponycKaHHH KonnMMnpoBaHHoro 
M3nyMeHMfl ot oahoto qbopMnpyiotnero cpeACTBa 
m nonHoro BHyTpeHHero oTpaweHHfl 
KonnMMnpoBaHHoro n3nyMeHMfl ot Apyroro 
cf>opMnpyK)ii^ero cpeACTBa aih nonyneHHH 
pe3ynbTnpyiou^ero cyMMapHoro H3nyHeHna a b 

30H6 CfcOKyCHpOBKM paSMeUjeHO HaCTMHHO 

OTpawatoujee cpeACTBO, npn stom onTMHecKaa 
Ann Ha ot BbixoAHoro TopL^a Ka»<Aoro H3 
na3epHbix ahoaob ao 30Hbi (fcoKycnpoBKM paBHa 
(L ± aL). rAe aL - OTicnoHeHMe onTHHecKon 
AnnHbi, npnneM Ann KajKAoro H3 no KpaMHen 
Mepe AByx na3epHbix ahoaob, pacnonoweHHbix 

CHMMeTpHHHO OTHOCHTenbHO OnTMHeCKOH OCM 

cyMMaTopa, OTicnoHeHHe onTHnecKOH A^HHbi aL 
Bbi6paHO yAOBneTBopnK)LAHM ycnoBHK) 
KorepeHTHOCTH, a HMeHHo, aL <, 7t-X 2 /8.5X, 
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rf\e , X - A*™ Ha BonHbi M3nyHeHMJi 
cooTBeTCTBywLijero na3epHoro AHOAa, - 
oTKnoH e h h e A^nHbt BonHbi H3nyMeHnn, a Ann 
ocTanbHbix na3epHbix ahoaob OTicnoHeHHe 

OnTMMeCKOH AJlHHbl A*- npHHflTO COCTaBnflK>mMM 

He 6bnee 1 0% ot L. 

8. M3nyMa»ou4Mfi cyMMaTop no ntoooMy M3 
npeAUiecTBytoLMMX nyHKTOB, OTnnMaioiuMMC* TeM, 
hto cpeACTBO nepeHoca cqbopMMDOBaHO co 
CTeneHbK) CMeiueHMfl, Bbi6paHHOH b Anana30He 
10-40%. 

9. H3nyHatoii4MH cyMMaTop no n»o6oMy H3 
npeAUiecTByjoiAwx nyHKTOB, OTnHMawu^Hiicn TeM, 
hto cpeACTBO nepeHoca BbinonHeHO c 3aAaHHbiM 
M3MeHeHMeM CTeneHM cMeiueHHfl no KpanHefi 
Mepe b nnocKOCTM, nepneHAHKyn«pHOH AnnHHbiM 
CTopoHaM MsnynatoLUMx nonocoK, h no KpaHHen 
Mepe b oahom HanpaBneHHH. 

10. M3nyHaioiAHH cyMMaTop no n.9, 
OTnMHaioiAH^cfl TeM, hto cpeACTBO nepeHoca 
cqbopMMpoBaHO c 3aAaHHbiM H3MeHeHHeM 
Koa4>4)Mi4HeHTa npenoMneHHn. 

11. M3nynaiomnH cyMMaTop no ntoooMy H3 
npeAUjecTByramnx nyHKTOB, OTnHHafoi^MMCfl TeM, 
hto b 30He qboKycnpoBKM noMeuteHa npneMHa* 
noBepxHocTb. 

12. M3nynaK)U4HH cyMMaTop no n.11, 
OTnHHaiou^HHcn TeM, hto nnocKOCTM npneMHOH 
noBepxHOCTH h nacTHHHO OTpa^Katoinero 
cpeACTBa Bbi6paHbi coBnaAatomHMH. 

13. H3nynaK)U4HM cyMMaTop no ntoooMy H3 
nn.2, 6-12, OTnMHaK)iAHHcn TeM, hto aia 
n>o6oH napbi na3epHbix ahoaob, CHMMeTpMHHO 
pacnono>KeHHbix OTHOCHTenbHO onTHHecKOM och 
cyMMaTopa, Ann Ka^Aoro na3epHoro AHOAa 
AaHHOH napbi OTicnoHeHHe onTH necKOH 

A/lHHbl A*- H OTKnOHeHHe AHHHbl 

sonHbi 5X Bbi6paHbi yAOBneTBopn»oiAHMH 
ycnoBHto KorepeHTHOCTH, a 
HMeHHo, aL < n -k 2 /8.5X. 

14. HsnynaioiAHH cyMMaTop no n.13, 
pTn h na iolah h ch TeM, hto no xpaHHen Mepe oahh 
H3 na3epHbix ahoaob Bbi6paH c HanMeHbUJHMH 
yrnaMM pacxoAHMOCTM © a m 0 b m cneiapanbHon 

nonyiiiMpHHOH. 

15. M3nyHatou4HH cyMMaTop no n.14, 
OTnHHawLAHHcn TeM, hto yKa3aHHbin na3epHbin 
Ahoa noMemeH Ha onTHHecKOH och cyMMaTopa, a 
npoHHe pacnono)KeHbi CHMMeTpHHHO no 
OTHOLUeHHK) K HeMy. 

16. M3nynaK)U4HH cyMMaTop no n.14 nnn 15, 
OTnHHaK>L4HHcn TeM, hto na3epHbiH ahoa c 
HaHMenbUJHMH yrnaMM 

pacxoflMMOCTi ® a M 6b- M cneKTpanbHofi 
nonyujHpHHOH BbinonHeH oahomoaobum. 

17., H3nynaiomHH cyMMaTop no nK)6oMy H3 
nn.2, 5 - 16, oTnHHaiou^HkicH TeM, hto no 
KpaHHen Mepe Asa na3epHbix Anofla Bbi6paHbi c 

pa3nHHHblMM 3HaHeHHflMH a/ihh BOnH. 

18. M3nyHatomHH cyMMaTop no n.17, 
OTnHHaK)U4HHca TeM, hto Bbi6paHO HeneTHoe 
HHcno na3epHbix ahoaob, npnneM na3epHbie 

AHOAbl C OAHHaKOBblMH AJIHHaMH BOHH 
pa3Metl4eHbl CHMMeTpHHHO OTHOCHTenbHO 

onTHHecKofi och cyMMaTopa. 
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